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iology 11 - Mod
Part A- hﬁ'ﬂl‘ﬂ'{fﬂm
A- phulusysl:cm 11
B - photo system |
C - primary clectron receptor
D-ATP
F-MNA DPH,
Thylakoid membrane
o chiorophyll a ° chlorophyll b s Carotenc e santhophyll

The greph depicting the relutive absorption of light by & pigment molecule at different wave
lengthes.

Graph showing efficiency or rale of photosynthesis at different wave lengths

¥ - RullP {Ribulose Biphosphate) G - RuBP Carboxilase
H - Phosphoglyceratz (PG A) [ -&TP d

J -NADFH,

Stroma of chloroplast

K - RuBp

L -PGA

b - Phosphoenalpyruvate (PEPF)

M = PEP carboxylase

Occurs in the cytoplasm of cells in the inner leaf.

o Ribosomes - synthesis of proteins
»  Endeplasmic reticulum - transport of profeins and lipids
- lipid synthesis, detoxification
- synthesis of steroids
e Golgi body - collection, storage and distribution of molecules

- synthesis of glycolipids'glycoproteins
- production of lysosomes

e Mitochondria - synthesis of ATP through aerobic respiration
o  Lyspsomes - cellular digestion / storage of digestive enzymes
Carbonic substances Elements
© carbohydrate C.HO
lipids C,HO
e  profeins C,H,O.N,5
®  nucleic acids C.H,ONP

Irreversible increase of the dry weight of an organism

(a) cell division - increase in the number of cells by mitosis

{b) enlargement of cells - i creversible increase in the number of cells

- - tuligati lis
(¢} cell differentiation - specialisation of ¢

: . .
Progressive decline of the maximum functional le

®  genetic clock

® accumulation of random errors in DMA replication

LS A TLAN AL, LT WEAELM IO,

of individual cells and whole organisms

T



Al w

GO AL Bxaminodion, Ausunt M

i, (Al

{B)

i)

([

®  Mulilions in samatie eelly

o Aceumilation of metgbolle by products
o environmental faetors, sunlight, rdiation, chemicabs ang

& Formation of inxiny due
iy during metaholiom

Formation of oxygen contalning free radici

iy ® The matrix bemg Muid in nafure.
o Fibiers are temporary (not frequently found,
Cells of the tissue do nol seerete matrlx of fibers,

Distribution of excess heat { refraction of heat.

{m L
Regulation of osmosis / regulation of constituents of water in cells,

o Helps prevent loss of blood ! and Fwids.
Defense ngainst microorganisms / foreign substances.,
Maintains physiological relations between tissues and organs.

(i) o albumin « globulin s fibrinogen

v} fibrin

{vi 80-120mg/100ml

(i 4.500,000/ 5.000,000(4.5% 105/5 x 10%)
(i} bone marrow

{iii} enthropoietin

(iv) =  Being anuclear
o Biconcave shape ! high ratic of surface 1o volume

©  Bearing haemoglobin {any two of these)

(v} e  as bicarbonate ions ® a5 carbamino haemoglobin
dissolved in the blood plasma

(i) cell tape function
A= Neutrophil destroy bacteria
B - Ecsinaphil regulation of allergic reacrions
C- Lymphocyte production of antibodies

iiiy basophils

(i) lymphocytes
(iv} ®  secretion of blood clotting factors

*  association of Thromboplastine / thrombokinase with blood ¢lotting
(v) dengue / chikungunya

fj is E; protein (carbonic compound) that transports oxygen in blood

Hj L IHEmﬂgfﬂlhill L] h&mmne H .

s rythrin &

(i) haemocyanin chloroquorine
(iv) four

(v} o haeomoglobin has a higher affinity to carbon monoxide than 1o oxygen
*  forms stable carboxy haemoglobin by irreversibly reacting with CO,
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Mo o® Apopiest pathway | intra celluiar
s Symplist pathway : across plasm
s Vacuoln pathway
(i) apoplasts

iy waterprool suberin is deposited in the form of solidification of Cas N
endodermis parian strips in

() only selective absorplion is allowed preventing the free mov of wih tons

Spaces, system af interconnection of cell walls,
. odesmata, network of inferconnected cyty plasm
- route of water iransport thraugh vacuole to vacuole of adjacent calts

(v) ® transpiral ion/transpiration pressure gradient of water potential

e the cohesion force of water molecules o the ndhesion foree of water moizcules
M e humidity o wind o temperature

o light/sunlight e free water in soil
i) o Diswribution of stomata . density of stomata

s Internal anatomy of leaf (sunken stomata / water storage lissues / more than one layer of
palisade cells / thick cuticle)

o  Amoun! of water contained in plant

(i) ©  Absorption of mineral ions ¢ ransport of mineral ions
¢ Cooling effect to the plant

leaves transformed nto thomns
Epidermal hair
waxy cuticle
sunken stomata
shedding of leaves during dry or cold seasons

(iv)

o & ©8 @ @

(i) sucrose
fii} transfer cells / transmission cells
(§) Element  Functions )
M s a constituent of proleins / enzymes/Coenzymes ! nucleic acids ‘chiorophyll

For protein synthesis

P constituent of nucleic acids { ATP / phospholipids / coenzymes

S constituent of some amino acids / proteins

K enzyme cofctor / (o maintain solute potential, opening and closing of S'Inm::
" constituent of cell wall / middle lamella. wcnfmtmfl’m cellular permeability
‘v constiiuent of chiorophyll / important as & activator of most enzymes
(0 (a; 3.5 billion years Bgo (by 480 million years Agoe (e} 420 million years ago

s
(d)  S00.000 yeurs ago () 6Smillionye

() Coelemerate / cridorin

{iii) Class :;:E:L {Jbulta
o Hydroson Aurelia! Jelly fish

o Seypliosoa

e
*  Anthozos Sea anemo
QmmOn NAIMEs e variable.
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wity thal enuses arhearnble econumic Hss.

i tay Pest populstion dei for control meusures.

(b Pest population density that calls
Seetion of erop subjected to destruction
Sirnin

Economic value ol erop

Country / place

Season
Expense incurred feeriy firir}

{iiy =

L

Pest control using combination of twa or more suitable control measures

i) :
(v} Ability to reduce use of chemical compounds / chemical pesticides

{0 yellow  wonmn

{ity Lepidoptera
{in)  Adult - sucking
Larva - biting and chewing
{iv) ®  use of systemic pesticides
= manually remaving eges
=  buming of remnants afier harvesting
e keeping the field flcoded for a few days.

{iy  Thechange in environment balance due to long term release ol high levels of energy such as noise
and heat, and chemical compounds that lead to the loss of quality of life harming people is known
as environment pollution.

{il [(a) leather factories - Cr
(b textile factories - dyes. colouring

{iif) global warming

{iv) ®  Destruction of forests - deforestation
®  Burning of fossil fuels frelease of green house gascs
@ Animal husbandry

Ewk g

Pari B - Hssays

Primary structure ol dicotyledonous stem
;T‘l]::g;pnﬂi:msrls the outermost layer nli" the stem which is of a single cell layer. This is covered with a
w‘:ﬂ- f.;.a p;lmi::}' function of the r.Edee:rmis is to protect the internal tissues. The cortex contains and
mmain?:; Ehlf::-q :E::lrr?: ,T: Enn1 mr:er layer of parenchyma cells. In addition, there may be cells
oule ' i i
i P! rayers, The cortex provides phatosynthetic, protective and

There are several vascul y b ;
ki P;T:;:LL ngl:'l:;::;ndhs ﬂ:ul‘mm,_g ring in the inner cortex. Each vascular bund|e has inner xylem,
of the selerenchyma tissue, i‘:::lmhnﬂm 'n between. The outer covering of the vascular bundles consists
SUcrose. sue transports water and minerals while the phloem transports

Th.ﬂ p‘Eth I.IE'J.':up'tH Ihe E#HII'HI I'}nr ] |:I ;|: 5 i h‘E el
f r f ! uf lhﬂ sStem and ¢ i CEe
y ] h I Y E . tem I5 ml“pﬂse:l 4] 1.h:'m "F'r'ﬂ“f-d pﬂl‘tm:hymﬂ ” “



vasaular Hesue

primary xylem
fimary medullany rays
holianchyma
Irenchyms
Primary structure of stem
parts that should be labeled:
Epidermis cortex phioem ntra-phese cambium ~ xylem pith

primary medullar rays vascular tissue

First, the intra fascicular cambium in the vascular tissue gets activated. Some pareachyma cells in the
primary medullary rays dedifferentiate to be meristematic and form the inter fascicular cambium.

The intra fascicular cambium and the inter fascicular cambium fuse to form the cambium ray. The cambial
ring exhibits mitotic activily on bath the sides. The mitotic activity on the inner surface results in te
formation of cells, which differentinte into a sct of xylem. I represents the secondary xylem. Similarly, the
mitotic activity on the cuter surface resultin the formation of cells, which differentiare into a set of phicem

[t represents the secondary phloem, Due to the formation of secondary xylem, the primary xylem becomes
pushed more towards the pith and the pith gets slightly reduced, However, the secondary phloem grows
and completely masks the primary phlocm. Herwoe, it is not visible. Some strips of parenchyma cells formed
by the vascular cambivm becoms secondary medullary rays. As a result of the combination of the
secondary xvlem and phloem, the diameter (thickness) of the stem increases. As3 result, the pressure that

is built up will push the corlex cells and the peripheral tissues will be destrayed.

peripheral layers of cortex undergo dediffercntiation and become
gen, The mitotic activity on the imner

meristematic, These cells now represent the cork cambium or phc_tln i vty ¢ inr
surface of the cork cambium results in the formation of cells, whicl undergo differentiation I-E'I.ﬂ_} a living
erm, just above the primiry cortex. The mitotic activity on the

tissue, called secondary cortex or phellod . corte» :
outer surface resulis in the formation of cells, which undergoe differentiation into al?e:ﬂ.dtlﬂ&!.n.‘, n:a'l]tdn?rk
or phellem, just below the ep:idemniﬁ. The cork cOvErs anid rnahul:s th:n:ypt::dtﬁnw.dﬁc hs:ue ﬁ.;’:-."i
fr -C r i the cork, the cork cambiom the secondary cortex

om secondary growth 1o the coreX riex represents the bark. In

; - i ith the primary ¢o
represent a region called periderm. The periderm along wil X . LR
several dicot plants, the bark peels off ”E“i“ﬂi'- Due to the formatien -::_I-‘ perideem, m tpldmﬁf 8

. i breaks at several places to form openings called lenticels (acrating

suby . It
bjected 1o pressure and as a rest cells called complementary cells. Through these cells exchange of

pores) , enclose # group of living vth in the corl ”
' . - ton take place. Thus, secondary growth in the co X NSy
respiratory gases and 1o sOME extent (raRspIEAaH ol is an increase in the girth of the cortex

inthe formation of periderm. Due to the addition of this region therc |

Some of the parenchyma cells in the

Formation of annual rings results due 10 seasonality

1 A FTAS WAL LT PRI
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aaGanilary cofas

aRoondary xXysEn

F _.-"“'--mrl": carmbiim

T vascular cambm

2 " meraling poras
secandary medullary raye

gecondary philoeds

Parts thad should be Inbeted!
e Secondary xylem
= yascular camlyum

®  secondary corex
= aerating pores | epidermis

s secondary phloem
e secondary medullary rays

Main factors that decide on the distribution of Sri Lankan forests.
e rainfall * lemperature e height from sea level »  soil profile / nature of sgi)

Distribution
Tropical rain forests are distributed in the island in the south-west region of the wet zone at a heigit of

1200 m from sea level,

These tropical rain foreses are found in Sinharaja/ Kanneliva - Dedivagala - Nakivadeniva (Gilimale
Erathna / Morapitiva - runakanda / Bambara botuwa

Characleristies:
*  annual rainfall 2500 mm or more (rainfall increases from May to Seplember)

®  rains throughout the vear

e Average temperature ranges from 27 - 30°, High humidity
= the foliage shows siratification,

trées are tall with stems. (pillar type stems)

epiphytes are comman

trees are EWFEEEEH

recycling is fast

soil is infertile {mineral nutrients are lacking)

high biodiversity

shows high endemicity

® €& 9 & @ o

Dominant species: Dpterocarpus / Shorea / Mangifera ! Dillenia ; Messan ¢ Aveo carpus

Importance of forest conservation:
(1}  Conservation of biediversity / mono lo i
! eal s ; >
(2} Influence the climate ESR P ORI,
(3)  Help to maintain Water cycle
(4)  Function as water conservatory / '
Toect | i i

(5)  Funmctions as wind shiejds o * o deying up LEprings-in the: Gy 2rar0ls
:_‘;} grc#'en!s soil erosion/protects from landslides

) Batance of oxygen and earbon dioxide ; I
(B}  Aesthetic value ¢ the aimasphere (conrols)
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The sischemicnl evolution of |ife W el Al Adners
A5 proposed b
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an carth according to natum| themieal
surface and the aimosphere was very dimII

gnygen in the almosphiere of the cany,

rin .

d ]i'lljr'lluurlmuruand oldane. Life arose and evolved graduai

Fereri 1o wheh Cesses mnd laws, In the tarly slages the ﬂr::
EXIS naw. 4.5 billion years ago fI:u Wit o

. Gases
pia (NH ), hyd : such as hyd
amimar 10 ¥ rogen f""-ﬁd':leIS} were fourd in the E::'h;:;;n (H.), methane (CH,), water i
ere Hjﬂ’ leve | af LIV radia

1o Triviry the

cun and the electrical Sischarpes §
BEs i the atmosp)
hese gases. ARRITEatiols of prETe taused the f '
such compounds Jed 1g the r'nnnﬁ'i;m:;ﬂfnf E:Tm - e
irst life forms, MNuclei acids

simulation of the primitive earth in flagks Miller prov

Importance of DINA for sustenance of life and evolutio
n

DMA s the genelic material ofali living organisms
:,:, TE:'.:‘r farmed by the polymerizali ung: ” dzfxtﬁggzﬁ{xmb ':ru_l.u.'i}. DNA is 8 macro molecube tha
i s o 1 ol b s oo s e e
fransmit genetic i”éﬂ'l'll'lﬂti['r r;‘fhm”“% plroperty of DNA generates genﬂhﬁllﬂl:?hl E? !
Frﬂ\fidcﬂ”infﬂﬂm'[:iun n throlgh mitotic division. The continuity of life is th woured, DNA
et e r::l]mrf’d to svnthesise biomolegules such as 4 i uclei ms.lured- i
gs.sen‘!:m] itz-'r fife. “Th.:-_ change in the sequence of the bases in DMNA | ﬂ?rﬂﬂnh, nucleic acids that are
genetic Information via crossing over during meiosis will give ri oot mutmmb}' :hf: .
formed, When these undargo nataral selection, these ME :;Iﬁi?ﬂcdu::s&‘ﬁf:#mmuﬁ” be
" il form the basis for evolulion.

semicircular canal

tympanic memhbrane {ear drum)

pinne {ear lobe}—-
weslibule

external auditory meatus (car tube)

Sketch of Fumun ear

The human ear consists of three yecilons; the outer ear, middle ta_r and the inner mr._
The outer ¢ar consists of the pinna {outer gar} and the external anditery meatus. The pinnae are lcated

laterally on the head. The external auditory meatus is slightly curved and forms a g ﬂ.‘ap:d tube that runs
the length between the external ppening while many Wwax glands are found on the skin.

The middie sar lics between the OULET ear and the inner ear, This is an air filled cavity behind the fympanic
membrane (ear drum). There are 3 auditory assicles (smallest hunﬁ in the body) "':rh;: glhus.
incus and the stapes in the inner €an There are two small Openings. the round Window *':::l
window, belween the middle ear and the inner car. h'!l'l”ﬂ.llll.‘i connecled 1:111-: Empan.::i nmrhnh " ne Tlh e
the stapes 15 connected 10 the oval window. The lﬂfﬂf* “ef bﬂwl:n IS the siupts. 56
middie ear is connected to the pharynx trough the Eusiachian e

dve membranous labyrinth that is filled
s [abyrinth. The osseous labyrinth consists of three semi cireular
other), the vestibule and the cochles, The membranous
e cochlzar tbe, Within the cochiea are three

AN ATLAS WAL 1T3 PRI

abyrinths,
The inner ear consists of the sseaus and membranclls Tabyn
with perilymph, lies within the psse0U

_ . |
canals (in 1 planes, at right angles 10 “-m,sumukmd th

tebyrinth consist 3 gemicircular canals. utricle



" HML#M
G AAL) Banmiaatton, Angnst JOPS

ik

£ im

(b]

ich

)

vl el the sl Lo hjond sanal il the livarar Hy mhw

¢ vestibular and cochlear eanals while the basitar Memdany o
ihrane contains sensory cell snd nerye-

the basilar membrane These haie gre n

Mkl ilbed spaces: (he uppir vestibular car
't Retsener's memnbiane lies between (h
found between the cochlear and tympanie canals, Bailar mrrr'
e ongan of Cori consists of sensory hair and nerve fibers o

eovniaet with ihe teciorial membrane

Ve human gar i« senaitive (o sound waves of the frequency FInge ol 1"5.{"3:’:”:[" i E;r}l r-"“"h"h:ﬂ T Eet i
sound waves through the external nudiiory meatus ta the ‘f’"r'"”“‘l rr ’”I":: N the tympmnie
membrane vibrates, these waves traverse through the malleas 1o the Incus and then to the stapes. Newy
the oval window starts to vibrate, The perilymph in (he vestibular canal of "“_ E"-'I":M""" Marns o vibrate
These vibrations are tansmifted across the Reissner’s membrane {vestibular membrang) 1o the

endolymph in the cochlear canal. These vibrations travel to the basilar 1.nt'1nhmm-.. armt] then (he vemaney
hair in the basilar membrane will touch the tectorinl membrane and stimulate the acrve ends (sensgry

; : he cerchrum through the auditory nerve, The
cells). The nerve impulses thus generaied will travel to @ . !
vibrations of the basilar membrane will be transmitted back to the peribyinph in the cachlear canal Theg,

vibrations will be transminted back fo the middle ear through the round window.

Extraction of copper from low grade metal ores

The physiological nctivily of autotrophic Bacteria such Thiohacifius ferraxidans, Thivbacifius thioeidem
are uzed in the recovery of copper from Tow grode ores

The bactena produce Fe' ' and H,S0, and cause oxidation of the ore {CuFeS, firon), and immobilize copper
as CuSO,. This process is called microbial leaching and the solution of CuS0) is electrolysed to obtain

copper.

Treatment of waste water by trickling filters

The liquid flowing out of primary treatment enters the secondacy treatment stage, In trickling filters waste
water is slowly sprinkled or spraved over a bed of rocky material (plastic pebbles) and allowed to trickle
In this process micro-organisms grow on the filter bed and oxidize oreanic maner. Treatment of waste
water in this way will oxidize 75-95% of organic martter. Therefore. the biological oxygen demand (BOD)
will reduce,

Pathogenicily
Wounds on the human host provide points of entry to pathogenic microorgianisms 1o enter and cause
infection and discase in man. After entering the host. the pathogenicity (ability to cause disease on
infecting the host) will depend on an environmental relationship batween the host and the pathogen. This
will be influenced by the dose of infecting microorganism, virulence, host resisiance {mutrition and en-
ergy). host defense mechanisms. In order to prevent host resistance, a given microorganism must invads
human cells and multiply in cells/tissues, Several extrace|lular eozymes produced by the pathogen, e.g
phospholipase, lecithinase hyaluronidase, will help the pathogen Lo invade host cellsftissue, multiply
therein and destroy these host cells/tissues. Some microorganisms produce and release exotoxing,
Eg neuroloxins

Entérmoxins

Cyloloxing

Endotox ns

Structure and function of proteins in living celly

Pl'ﬂ'lﬂlln! arg wtﬂ:ﬁlﬂ: mﬂ'l:pﬂlﬂj'i with CHONS as ﬂﬂllﬂitu:ni ":!I&l'l'lﬂl'ltﬁ.. These are Pﬂl}'m uf ANUNG

acidy. Proteins are synthesized by the various combinations of 20 amino acids through peptide bonds

Tlrfmt urr.ld torms of protein structure. The peplide bonds between adjacent amino acids result in specific
sming acid sequences that give rise to the primary structure of proteins. Hydrogen bonds help to form
alpha - helices or I:l:tu—lsl'mulhs. thut give rise 1o the secondary structure., Bending, folding of polypeptide
chains produce the tertiary ‘globular shupe, Apprepates of severn| polypeptide chains forming complex

proleing give rise 1o the quaternary structure,
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proteins perform various functions:

Fanction Example

gpructural keratin, collagen

Transport I1aemug|¢|,in

Srorage caseinogens, ovalbumin
Defence immunoglobulin
Contraction actine, myosin

Toxins YEMOm

Enzymes / activators amylase / any enzyme
Hormones insulin/ any protein enzyme

! Ex-situ conservation ol species

[n ex-situ conservation the species is taken out of its enviament p \ simsilar
where its survival and reproduction are ensuped. E.g. zoological im;":"imh gard ’."“"I “_“_'

phanages. genetic rasource centers, gene banks, seed Fisld g
centers (reproduction in captivity) anks, gene banks, antificial reproduction

) Stomach secretions

Secreted by stomach glands. Consist of water, minerals, hydrochloric acid, pepsinogen. mucus, internal
factor, and a little lipase. Renin is also found in the infant stomach. Water helps to turn food into a liquid
state. HC! helps to destroy the microorganisms in food. HCI helps in converting pepsinogen into pepsin.
to deactivate tyalin, to provide an acidic / low pH medium (to activate pepsin). The mucus will lubricate the
food and protect the stamach lining. The internalized factor helps to absorb vitamin B ,. Lipase enzyme
acts on Jipids. Rein will convert caseinogens into casein. Hormones such a gastrin and enterogastron and
the nervous system will help regulate protein digestion.
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